In this paper, by using particular techniques, two existence theorems of solutions for generalized quasi-variational inequalities, a minimax theorem, and a section theorem in the spaces without linear structure are established; and finally, a new coincidence theorem in locally convex spaces is obtained. ᮊ
INTRODUCTION AND PRELIMINARIES
for all u g K.
Since then, many mathematicians have gone further into the question for generalized quasi-variational inequality in topological vector spaces Ž w x w x w x. for example, see also Shi and Tan 20 , Kim 16 , and Chang 3 . w x In 1980, Ha 12 proved the following minimax theorem and section theorem; the former improved and developed the famous von Neumann w x minimax inequality and differs from Sion's minimax theorem 19 In recent years, many mathematicians have tried to generalize the above three theorems to H-spaces without any linear structure. But, up to the Ž w x. present, there are no ideal results such as 17, 4 . In this paper, by using some particular techniques we not only generalize the above three theorems to H-spaces, successfully, but also another existence theorem of solutions for generalized quasi-variational inequalities and a new coincidence theorem are established.
In order to establish our main results, we first give some concepts and notations.
To begin with we explain the notion of a convex space, a H-space, and some related notions.
A convex space X is a nonempty convex subset of a real vector space with any topology that induces the Euclidean topology on the convex hulls of its finite subsets. Such convex hulls will be called polytopes. Clearly, every nonempty convex subset of a topological vector space is a convex space. However, a convex space need not be a subset of a topological vector space.Ǎ topological space is called acyclic if all of its reduced Cech homology groups over rationals vanish. In particular, any contractible space is acyclic, and thus any nonempty convex or star-shaped set is acyclic.
Ž . Let X be a topological space and F F X the family of all nonempty Ä 4 finite subsets of X. Let ⌫ be a family of nonempty contractible subsets
In this paper, all topological spaces are assumed to be Hausdorff. Let X be a nonempty set; we denote by 2 X the family of all subsets of X. If A ; X, we shall denote by A the closure of A and by int A the interior of A. If A is a nonempty subset of a topological vector space E, we shall denote by co A the convex hull of A and by co A the closed convex hull of A.
Let X, Y be two topological spaces, T : X ª 2 Y a multivalued mapping, Ä 4 and f : X = Y ª R j yϱ, qϱ a function.
Ž .
1 T is said to be upper semicontinuous if for each x g X and each
Ž . 
family of some closed subsets of X, then it is closed transfer complete.
Ž .
is H-convex.
The following Lemma 1 will be the basic tool for our purpose, which is w x equivalent to Theorem 3.1 in 5 . In order to bring this paper to completion, we give its proof, too. 
ii G has the local intersection property on X,
Ž . Ž . iii T is upper semicontinuous and for each y g Y, T y is a closed acyclic subset of X.

Ž . Then there exists a point x g X and a point y g Y such that x g T y and
continuous mappings, n is some positive integer, and ⌬ is the standard
X is an upper semicontinuous multivalued mapping with compact n Ž . acyclic values by iii and the continuity of g. Since again : X ª ⌬ is a 
ii G has local intersection property on X. 
Ž . Then there exists a point x
for each x g X, there exists a point y g T x such that x, y, x Ž . G 0, then there exist a point x g X and a point y g T x such that
for all x g X.
Proof. First, we prove that there exists a point x g X such that
Ž . ygT x
If this conclusion is false, then for each u g X, there is a point z g X such that sup u, w, z -0.
quently, for each¨g X,
is open. By Lemma 2, there exists a point u g X such that u g S u , i.e., Ž . Ž . sup u, w, u -0. This contradicts iii . Therefore, there exists a
By the upper continuity of and the compactness of T x , for each Ž . Ž . x g X, there exists a point y x g T x such that
is a multival-Ž . ued mapping with nonempty acyclic values by ii . Since is upper Ž . semicontinuous and T x is compact and Y is a Hausdorff topological
space, H: X ª 2 has a closed graph, and hence H: X ª 2 is an upper semicontinuous multivalued mapping with closed values.
Ž . If the conclusion of Theorem 1 is false, then for each y g T x , there exists a point u g X such that 
y is H-quasicon¨ex in x,
Ž .
ii is upper semicontinuous,
for each x g X, the set y g T x : x, y G c c is a constant is acyclic,
Ž . Ž . iv for each x g X, there exists a point y g T x such that x, y G c,
Ž . then there exist a point x g X and a point y g T x such that x, y G c
Ž .
Proof. For each x g X, let
Ž . Then S, H: X ª 2 are two multivalued mappings such that S x ; H x Ž . for all x g X. Since z, y is H-quasiconvex in z, the set
is open. Ž . If S x / л for all x g X, then by Lemma 2, there exists a point u g X Ž . Ž . Ž . such that u g H u , i.e., sup u, y -c. This contradicts iv .
Ž . Therefore, there exists a point x g X such that S x s л, i.e.,
Consequently, the multivalued mapping M: X ª 2 defined by
Ž . Ž . Ž . has nonempty values. By ii , iii , and the compactness of T x we know
is an upper semicontinuous multivalued mapping with nonempty compact acyclic values.
Ž . If the conclusion of Theorem 2 is false, then for each y g T x , there is Ž . a point u g X such that u, y -c, and hence the multivalued mapping
Ž . Ž . Ž . has nonempty values. Again, by i and ii we know that G y is H-convex 
c . This is a contradiction. Therefore, the conclusion of Theorem 2 is true. This completes the proof.
Remark 2. Theorem 2 is not comparable with other existence theorems of solutions for quasi-variational inequalities. 
. By iv we may prove
K is an upper semicontinuous multivalued mapping with compact acyclic values.
